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(54) Hydraulic lash adjuster and check valve opening arrangement therefor 

(57) A hydraulic lash adjuster of the type in which 
the plunger assembly (15) includes a ball plunger ele- 
ment (50), and defines a valve opening (57) in the lower 
plunger member (19). A check valve member (53) is 
seated in the valve opening (57), for opening the valve 
opening in response to a relative decrease in the pres- - . 
sure in a high pressure chamber (23). The ball plunger 
element (50) includes a metering valve element (45) 
movable between an outward position (FIG. 1) and an 
inward position (Flfi P) An ftlnnpatpd membpr (RS) is 
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fixed to move with the metering element (45), and in- 
cludes a lower end (67) juxtaposed the valve opening 
(57). When lh€ 



ie rnsisrlng 6l6rt1fent (4b) is m its mward 
position, the lower end (67) engages the check ball (53) 
and lifts it from the valve opening, thus facilitating as- 
sembly of the lash adjuster, filled with fluid, into an en- 
gine. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[0001] Not Applicable 



SIAIbMbNI HbGARDIIslG FEDERALLY 

SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not Applicable 

MICROFICHE APPENDIX 

[0003] Not Applicable 

BACKGROUND OF THE DISCLOSURE 

[0004] The present Invention relates generally to hy- 
draulic lash adjusters, and more particularly to a hydrau- 
lic lash adjuster (HLA) of the type in which a check valve 
provides at least some of the leakdown flow from the 
pressure chamber to the risservolr. 
[0005] Hydraulic lash adjusters (also sometimes re- 
ferred to as "lifters") for internal combustion engines 
have been in use for many years to eliminate clearance, 
or lash, between engine valve, train components under 
varying' operating conditions, in order to maintain effi- 
ciency and to reduce noise and wear in the valve train. 
Hydraulic lash adjusters operate on the principle of 
transmitting the energy of the valve actuating cam 
through hydraulic fluid, trapped in a pressure chamber 
under a plunger. During each operation of the cam, as 
the length of the valve actuating components varies as 



as a "conventional leakdown" lash adjuster. 
[0007] As the fluid escapes, the volume of the pres- 
sure chamber is decreased and the plunger moves 
down, shortening the effective length of the lash adjust- 
5 er. During the base circle event, the lash adjuster plung- 
er spring moves the plunger up within the body such that 



a, ici.ull of Ifcjffiperature changes ana wear, small quan 
titles of hydraulic fluid are permitted to enter the pres- 
sure chamber, or escape ther^fmnn, thij.Q pffprting 



no clearance or lash exists between valve actuation 
components. As this occurs, hydraulic fluid is drawn into 
the pressure chamber through the plunger check valve 

10 in response to the increasing volume of the pressure 
chamber as the plunger moves up. If the effective length 
of the valve train shortens during the valve actuation cy- 
cle, positive lash is created and the lash adjuster ex- 
tends, moving the plunger to a higher position at the end 

1^ of the cycle than at the beginning. Conversely if the ef- 
fective length of the valve train increases during the 
valve actuation cycle, negative lash is created and the 
lash adjuster contracts, moving the plunger to. a lower 
position at the end of the cycle than at the beginning. 

20 The latter condition typically occurs when valve train 
components lengthen in response to increasing temper- 
ature. 

[0008]. As noted previously, commercial lash adjust- 
ers of the conventional leakdown type have controlled 
25 the escape of fluid from the high pressure chamber (or 
"leakdown") solely by the fit of the plunger within the 
body, thus necessitating close clearances therebe- 
tween, and selective fitting of the plunger to the body. In 
an effort to overcome the expense of such selective fit- 
30 ting of the plunger within the body, as well as other as- 
sociated disadvantages of the prior art, the assignee of 
the present invention has developed a lash adjuster in 
which the leakdown flow is past the plunger check valve. 



This improved lash adjuster is illustrated and described 
35 in U.S. Patent No. 5.622,147 for a "HYDRAULIC LASH 
ADJUSTER" , assigned to the aooignoo of the prooont 



adjustment in the position of the plunger, and conse- 
quently adjusting the effective total length of the valve 
train. 

[0006] The cam operating cycle comprises two dis- 
tinct events: (1) operation on the base circle and (2) 



valve actuation. The base circle event is characterized 
by a constant radius between the cam center of rotation 
and the cam follower, and during this event, no cam en- 
ergy Is transmitted. The valve actuation event is char- 
acterized by a varying radius between the cam center 
of rotation and the cam follower, which effectively trans- 
mits cam energy to open and close an engine valve. 
During the valve actuation event, a portion of the load 
resulting from the valve spring, the inertia of valve train 
components, and cylinder pressure are transmitted 
through the valve train and through the lash adjuster. 
The load increases the pressure of the hydraulic fluid 
within the !ash;adjuster pressure chamber, in proportion 
to the plunger area, and in typical hydraulic lash adjust- 
ers currently in commercial prbductloh, fluid escapes 
the pressure chamber between the plunger and the wall 
of the lash adjuster body. Such a device is referred to 



invention and incorporated herein by reference. 
[0009] Lash adjusters of the type disclosed in the 
above-identified patent are referred to as having "sealed 
^0 leakdown" systems. In connection with the development 
of the sealed leakdown t y pe lash ad j usters, it ha s been 



determined that it is necessary to assemble such lash 
adjusters into the engine without fluid (I.e., assemble the 
lash adjuster "dry"), and after the engine begins to run, 

^5 oil is pumped into the lash adjuster in a manner well 
known to those skilled in the art. If such lash adjusters 
were already filled with hydraulic fluid, prior to assembly 
into the engine, the assembly process would be nearly 
impossible. In a sealed leakdown lash adjuster, the 

so check valve constitutes the only fluid passage between 
the high pressure chamber and the reservoir so that a 
compressive load imposed on the plunger results in fluid 
being displaced through the check valve. During the as- 
sembly process, at normal assenribly speeds, the hydro- 

55 dynamic forces generated by the flow of fluid through 
the check valve are sufficient to close the check valve 
before the lash adjuster is shortened enough to permit 
.assembly. 
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[001 0] In response to the above-described problenns, 
those skilled in the art have developed an HLA of the 
"normally biased open" type, i.e.. the check valve com- 
prises a check ball (also referred to as a "f reeball" check 
valve), which is normally biased toward an open posi- 
tion. For example, in co-pending application U.S. S.N. 
792,809, filed Jan. 30. 1 997, for a "HYDRAULIC LASH 



ber when the metering element is in the outward posi- 
tion. The elongated member is configured to engage the 
check valve member and lift the check valve member to 
open the valve opening when the metering element is 
s in the inward position. 

BRIEF DESCRIPTION OF THE DRAWINGS 



ADJUSTER AND BIASED NORMALLY OPEN CHECK 
VALVE SYSTEM THEREFORE", assigned to the as- 
signee of the present invention, and incorporated herein 
by reference, the check ball is biased by a compression 
spring toward the open position. Although the structure 
of the incorporated application functions in a satisfactory 
manner, the addition of the biasing spring adds to the 
overall expense of the HLA, and does add some com- 
plication to the assembly process. 

BRIEF SUMMARY OF THE INVENTION 

[001 1] Accordingly, it is an object of the present inven- 
tion to provide an improved hydraulic lash adjuster of 
the sealed leakdown type which makes it feasible to fill 
the lash adjuster with hydraulic fluid prior to assembly 
into the engine. 

[0012] It is another object of the present invention to 
provide an improved hydraulic lash adjuster which can 
readily be collapsed, thus making it re-useable, or sen^- 
iceable. 

[0013] The above and other objects of the invention 
are accomplished by the provision of a hydraulic lash 
adjuster for an internal combustion engine, the lash ad- 
juster comprising a body defining a blind first bore 
formed therein. A plunger assembly is slidingly received 
within the blind first bore, and a pressure chamber is 



[0015] FIG. 1 is an axial cross-section of a lash ad- 
10 juster made In accordance with the present Invention, 
and with the plunger assembly check valve In the closed 
position. 

[0016] FIG. 2 is an enlarged, fragmentary, axial cross- 
section, similar to FIG. 1 , illustrating the ball plunger me- 

is tering pin in Its inward position. 

[0017] FIG. 3 is an enlarged, fragmentary, axial cross 
section, similar to FIG. 1 , and corresponding to FIG. 2. 
but on a larger scale than FIG. 2, Illustrating the check 
valve being lifted off its seat in accordance with the 

20 present invention, 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

25 [0018] Referring now to the drawings, which are not 
intended to limit the Invention, FIG. 1 Illustrates a hy- 
draulic lash adjuster made in accordance with the teach- 
ings of the present invention. 

[001 9] The lash adjuster of the present invention com- 
30 prises a body 11 defining a blind bore 1 3. Aptunger as- 
sembly, generally d(3signated 15 Is slidably disposed 
within the blind bore 13, and includes an upper plunger 
element 1 7, and a lower plunger element 1 9. The plung- 
er elements 17 and 19 cooperate to define a low pfes- 



defined by the blind first bore and the plunger assembly. 
A fluid chamber is disposed within the plunger assem- 
bly, and a oupp l y of hydraul i c flu i d i a w i thin the fluid 



35 sure chamber 21 (also referred to hereinafter as a "res- 
ervoir"). The blind bore 1 3 and the plunger assembly 1 5 

co o p er at e to de f i ne a h i gh pressure chambe r 29 (also 

referred to hereinafter as the 'pressure chamber"), 
which Is shown In Its minimum volume position in both 

40 FIGS. 1 and 3. A check valve assembly, generally des- 
ignated 25, is operable to permit fluid communication 

betweenihe-ces envoi r-21_and-the-pressure_chambec23^ 



chamber. The plunger assembly defines a valve open- 
ing providing fluid communication between the pressure 
chamber and the fluid chamber, and a check valve mem- 
ber is operatlvely associated with the valve opening for 
o penin g or closin g the v alve opening in response to a 
relative decrease or a relative increase, respectively, in 
the pressure In the pressure chamber. A biasing means 
normally urges the plunger assembly outward of the 
blind first bore. The plunger assembly includes a ball 
plunger element adapted for engagement with an adja- 
cent surface of a valve train component, the ball plunger 
element defining a lubrication passage and a metering 
element reciprocally disposed within the lubrication pas- 
sage. The metering element Is moveable between an 
outward position when pressure in the fluid chamber is 
relatively higher, and an inward position when pressure 
in the fluid chamber is relatively lower, 
[0014] The. improved hydraulic lash adjuster is char- 
acterized by an elongated member operably associated 
with the metering eleiment, and including a lower end 
juxtaposed the valve opening and the check valve rnem- 



[0020] Disposed between the lower plunger element 
19 and the bore 13 is a dynamic seal member 27, 

45 against which is seated a flange 29 extending radially 
outwardly from a generally cup-shaped retainer 31 . Al- 
though the subject embodiment is of the sealed reser- 
voir type, it should be understood that the present in- 
vention can also be used advantageously in convention- 

50 al leakdown type lash adjusters. Preferably, there is an 
Interference fit between the retainer 31 and the reduced 
diameter portion of the lower plunger element 19. The 
plunger assembly 1 5 and the retainer 31 are maintained 
in the position shown by means of a plunger spring 33. 

ss [0021] In the subject embodiment, hydraulic fluid is 
supplied to the low pressure chamber 21 through a port 
35 which opens into.the boire 13, and intersects si col- 
* lector groove 37, formed about the inside diameter of 
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the body 11 . The groove 37 is positioned so that it inter- 
sects a port 39 defined by the upper plunger element 
.17, and opening into the low pressure chamber 21 , the 
groove 37 being dimensioned so that it communicates 

with the port 39 throughout the full range of movement 
of the plunger assembly 15 within the body 11. A cap 



from the reservoir 21 , through the valve opening 57 and 
the bore 59. into the high pressure chamber 23. In order 
to facilitate such flow, the retainer 31 defines a plurality 
of cut out areas 61 . but preferably, the retainer 31 should 

include a solid, central portion 63, Including an upper 
surface 63a. to limit thfl mnvpmpnt nf th^ nhprk hall t;Q 



member 41 retains the plunger assembly 1 5 in a manner 
well known to those skilled in the art. Metered hydraulic 
fluid is supplied to the engine rocker arm (not shown) by 
means of a valve assembly, generally designated 43. io 
, which, allows a limited flow of fluid outward from the 
plunger assembly 15, but which also acts as a check 
valve to prevent the inflow of air in the event of a low 
pressure or negative pressure condition within the 
chamber 21 . The valve assembly 43, the details of which is 
form no part of the present invention, is preferably made 
in accordance with the teachings of co-pending applica- 
tion U.S.S.N. 880,417, for a "IMPROVED METERING 
VALVE FOR BALL PLUNGER OR PUSHROD SOCK- 
ET", assigned to the assignee of the present invention, 20 
and incorporated herein by reference. 
[0022] The valve assembly 43 Is illustrated herein as 
including a pin 45 (sometimes referred to as a "meter- 
ing" pin, or a "jiggle" pin) having outwardly extending 
portions 47 which can be compressed to snap the pin 2S 
45 into place through a port 49 formed in the a ball plung- 
er portion 50 of the upper plunger element 17. Prefera- 
bly, the outwardly extending portions 47 forni a head 
near the upper end of the pin 45. and the head is oper- 
able to engage a seat 51 and serve as a check valve, 30 
so that, whenever fluid pressure is relatively low in the 
low pressure chamber 21 . the check valve seats and 
prevents an inflow of air. In accordance with the teach- 



away from the valve seat 55, to the fully open position 
illustrated in FIG. 1. 

[0025] In accordance with an important aspect of the 

present invention, associated with the metering pin 45 
is an elongated member 65, which is preferably formed 
integrally with the metering pin 45, at the upper end of 
the member 65. At its lower end, the elongated member 
65 includes a lower terminal portion 67 which is dis- 
posed within the valve opening 57, and is juxtaposed 
the check ball 53, when the metering pin 45 is disposed 
toward its outward position, as shown in FIG. 1 . In other 
words, during normal operation of the engine and the 
HLA, the elongated member 65 has no effect on the op- 
eration or performance of the HLA. 
[0026] After the engine is shut off, or fluid pressure in 
the chamber 21 is substantially reduced, the metering 
pin 45 and elongated member 65 are no longer disposed 
toward the position shown in FIG. 1 , but instead, fall until 
the terminal portion 67 of the member 65 engages the 
check ball 53, moving the check ball to its open position 
as shown in FIG. 3. However, in accordance with a pre- 
ferred embodiment of the invention, the weight of the 
pin 45 and member 65 is insufficient to "lift" the^ check 
ball 53 off the valve seat 55, i.e., move the ball 53 down- 
ward in FIGS. 1 and 3. Thus, the pressure in the high 
pressure chamber 23 will keep the ball 53 seated, and 
the pin 45 and member 65 will simply "stand" on top of 



ings of the above- incorporated U.S.S.N. 880,417, the 
pip 45 defines an axially-extending fluid passage 52, 
thus providing a m e torod flow of l ubr i cation fluid from 



the ball 53. 

35 [0027] When it is desired to collapse the HLA. either 

for pur p os e s o f i ni ti al a&bBii i bly, u i fu i pu i pubUb uf buU- 

sequent re-use or service, it is possible to do so by ex- 
erting a force on the pin 45 as indicated in FIG. 2 by the 
downward pointing arrow labeled "F". In some engine 
designs, it may be necessary to locate a hole in the rock- 
_eiiarm_(noLshowa_herein.)_just-above-theJ3all-plunger- 
50, so that It is possible to place an appropriate tool in 
the hole and exert the indicated downward force on the 
pin 45. When the downward force is exerted on the pin 
45 and member 65, they move downward to the posi- 
tions shown in FIGS. 2 and 3, such that the terminal por- 
tion 67 engages the check ball 53 and lifts it off the seat 
55, thus opening the valve opening 57. When the ball 
53 is off the seat 55, fluid can flow rapidly from the high 
pressure chamber 23, past the seat 55, through the 
opening 57, and into the low pressure chamber 21. This 
flow permits the plunger assembly 1 5 (including both the 
plunger elements 1 7 and 1 9) to move downward (or "col- 
lapse"), thus facilitating assembly into the engine, or re- 
moval from the engine, of the HLA. 
[0028] Although the subject embodiment of the inven- 
tion has been illustrated and described in terms of a hy- 
draulic lash adjuster of fairly conventional construction 



the low pressure chamber 21 to the exterior of the ball 
plunger 50, whenever pressure within the chamber 21 
Is sufficient to bias the pin 45 to the position shown in 
FIG. 1. 

[ 0023 ] Althou g h the embodiment illustrate d in FIG. 1 
is a preferred embodiment, it will be understood by those 
skilled in the art that various other means, such as a 
gravity flow or a self-contained supply, can be provided 
to supply fluid to the low pressure chamber or reservoir 
21 , and that hydraulic fluid can be provided to the rocker 
arm by various other means, all. within the scope of the 
present invention. 

[0024] Referring now to FIG. 3, in conjunction with 
FIG. 1, the checkvalve assembly 25 comprises a check 
ball 53 which Is operable to engage a valve seat 55 
which is defined by a surface formed between a valve 
opening 57 and a bore 59, the bore 59 being defined by 
the bottom of the lower plunger element 1 9. In its normal 
function as a check valve, the check ball 53 will be dis- 
posed away from the valve seat 55 when the plunger 
assembly 15 is moving upward, under the influence of 
the plunger spring 33, peninitting hydraulic fluid to flow 
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(i.e., a reciprocable plunger assembly within a fixed 
body), those skilled in the art will understand that the 
invention is not so limited. For example, the inv.ention 
could be used in a HLA in which the ball plunger and the 
body are formed integrally, with the body surrounding a s 
hydraulic plunger assembly. Also, there are a variety of 2. 
plunger assembly configurations known, and the 
present invention couldlDe equally applicable to at least 
most of them, and perhaps others as well. 
[0029] The invention has been described in great de- io 
tail in the foregoing specification, and it is believed that 
various alterations and modifications of the invention will 3. 
become apparent to those skilled in the art from a read- 
ing and understanding of the specification. It is intended 
that all such alterations and modifications are Included is 
in the invention, insofar as they come within the scope 
of the appended claims. 



Claims 20 

1 . A hydraulic lash adjuster for an internal combustion 
engine, said lash adjuster comprising a body (11) 
defining a blind first bore (1 3) therein; a plunger as- 
sembly (15) slidingly received within said blind first 2S 
bore (1 3); a pressure chamber (23) defined by said 
blind first bore and said plunger assembly (15); a 
fluid chamber (21 ) disposed within said plunger as- 
sembly (15), and a supply of hydraulic fluid within 
said fluid chamber (21 ); said plunger assembly (15) 30 
defining a valve "opening (57) providing fluid com- 
munication between said pressure chamber (23) 
and said fluid chamber (21 ); a check valve member 
(53) operably associated with said valve opening 
^b/) for opening or closing saia valve opening in re- 35" 
sponse to a relative decrease or a relative increase, 
respectively, in the. prRSfinrR in said prpssnre cham- 



ured to engage said check valve member (53) 
and lift said check valve member to open said 
valve opening (57) when said metering element 
(45) is in said inward position (FIG. 2). 

A hydraulic lash adjuster as claimed in claim 1. 
characterized by seal means (27) disposed ber 



tween said blind first bore (13) and said plunger as- 
sembly (15), operable to prevent substantially the 
flow of fluid therebetween. 

A hydraulic lash adjuster as claimed in claim 1, 
characterized by said plunger assembly (15) defin- 
ing a second bore (59) disposed in the bottom of 
said plunger assembly and in open communication 
with said valve opening (57), said check valve mem- 
ber (53) being disposed in said second bore (59). 

A hydraulic lash adjuster as claimed in claim 3, 
characterized by said plunger assembly (1 5) includ- 
ing means operable to limit movement of said check 
valve member (53) as it opens said valve opening 
(57), said limiting means including a retainer (31) in 
engagement with the bottom of said plunger assem- 
bly (15), and in engagement with said check valve 
member (53) in a fully open position. 

A hydraulic lash adjuster as claimed in claim 1, 
characterized by said elongated member (65) being 
formed integrally with said metering element (45). 



ber (23); biasing means (33) normally urging said 
plunger assembly outward of said blind first bore 
(13); said plunger assembly (15) including a ball 
plunger elerrient (50) adapted for engagement with 
an adjacent surface of a valve train component, said 



40 



ball plunger element (50) defining a lubrication pas- 
sage (49) and a metering element (45) reciprocally 
disposed within said lubrication passage (49), said 4S 
metering element (45) being movable between an 
outward position (FIG. 1 ) when pressure in said fluid 
chamber (21 ) is relatively higher, and an inward po- 
sition (FIG. 2) when pressure in said fluid chamber 
(21) is relatively lower; characterized by: so 

(a) an elongated member (65) operably asso- 
ciated with said metering element (45) and in- 
cluding a lower end (67) juxtaposed said valve 
opening (57) and said check valve member (53) ss 
yvhen said metering element (45) is in said out- 
ward position (FIG. 1); and, 

(b) said elongated member (65) being config- 
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